in cusps. Instead we obtain our result purely from considerations of functional equations.
To keep notations to a minimum we shall deal only with imaginary quadratic fields. The general case may be dealt with in a similar way (see Efrat [2] for the set up for totally real fields).
1. General set up and results. Let h3 be the hyperbolic three space {w -(y,Xi,x2) -(y,z)\y > 0} with its Lobachevskii metric _ dy2 + dx\ + dx\ ds¿ = y2
If we think of h3 as the set of all quaternions xi + ix2 + jy + kt for which í = 0, then G = PSL2(C) is the group of all orientations preserving isometries of h3. It acts via linear fractional transformations, i.e., for r = (a ¿ ) EG, t(w) -(aw + ß)(iw + <5)_1.
Consider next a discrete subgroup r C G for which ? = h/r is not compact but is of finite volume. Let /ci = oo, k2, ..., tzn be a complete set of inequivalent cusps, and let T¿ be the subgroup of T that fixes «,-. We choose pi EG such that Pi(i^i) -oo and such that ftiW'-Uj 1 le Li where L¿ is a lattice in C whose fundamental domain has volume 1. We let ww = piw = (y(piw),z(piw)). -ier,\r
Then Selberg's theory shows that Ei(w,s) can be meromorphically continued in s to all of C, and gives a T-automorphic eigenfunction of the Laplacian A of h3, with AEi(w, s) + s(2 -s)El(w, s) = 0.
Since Ei(w,s) is T-automorphic, it is invariant under the lattice at Kj. It thus admits a Fourier expansion there, which is of the form El(w,s) = 8l]yüy-r<f>1J(s)y^-°+ nonzero coefficients , rapidly decaying as y^3' -* oo.
If we let $(s) = (</>ij(s))'i¿=l,...,fí and~E i(w,s) E(w,s)= :
_Eh(w,s)_ then we have the functional equation
(For these facts see Cohen and Sarnak [1] , Hejhal [4] or Sarnak [8] .) The following lemma shows that $(s) is characterized by this equation. To define the p¿'s we first note that we can choose a¿, ßi E A¿ such that i olí ßi J _ n Pi= , S G.
V 7î °* / Note that Pí(kí) = oo.
To guarantee the volume 1 condition, we scale p¿ and define (x\'2 0 \.
Pl'\ 0 XfWf*'
where A¿ = ujkNAí, ojk = s/2/d¡l and djf is the absolute value of the discriminant of A".
By the discussion above, we now have our Eisenstein series defined for Ld-Our main theorem is THEOREM 1. FotTd,
where £,h(s) = (d¿ l(2ix)h)sT(s)hçH(s), H is the Hubert class field of K and t is the number of prime divisors ofdK-REMARKS, (i) Since H is unramified everywhere it follows that (h(s) is the usual £ function for the Hubert class field H, so that £ff(l -s) = £h(s)-
of -1 in the formula is always an integer by genus theory (see, for example, Hecke [3, p. 160 
]).
Besides the contribution <j>(s) to the trace formula there is also one other term that appears and which comes from the Eisenstein series. It is the term tr($(l)) (see [1 or 4] ).
Since <í>(s) is real symmetric for real s and is unitary for s of the form 1 + it, it follows that at this special point (the middle of the critical strip) $(1) is both unitary and real symmetric. Its eigenvalues are therefore ±1, so that the trace is an integer which counts the excess of the eigenvalue +1 over -1 (or to put it another way we want the signature of $ (1)). We have THEOREM 2. tr($(l)) = 2t~1 -2, where, as above, t is the number of prime divisors ofdKOne final comment before turning to the proofs of these theorems: In the general number field case the formulas of Theorems 1 and 2 are similar, however the number 2t_1 is replaced by the number of elements of order two in the class group. In the quadratic case this number may be determined in terms of the divisors of d as we have done.
2. Functional equations and the matrix $(s). We begin this section by deriving the functional equation for the Eisenstein series using theta functions. A nice discussion of Eisenstein series and Epstein zeta functions appears in Terras [9, especially Chapter 5] . Since these functional equations are central to the approach in this paper we derive them directly using the notation we have introduced.
For a quaternion w = xi + ix2 + jy + kt we denote by N(w) its norm: N(w) = x\ + x\ + y2 + t2. Its fundamental property is N(wiw2) = N(wi)N(w2). K (dp/torn») Putting Proposition 2.5 and Corollary 2.7 together we obtain It remains to find det(P). First, for an imaginary quadratic field the different is a principal ideal, so that the permutation is actually Ai -► A^1, and therefore det(P) = (-l)('l_m)/2) where m is the number of elements in the ideal class group of order 2. This, however, can be made more explicit using genus theory (see Hecke 
